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800 BPI tapes written in Binary.

This data set has been restored.

APOLLO 12 LM/ALSEP

CONTINUQUS DATA TAPES

69-099C-03E

There are two restored tapes.

tapes are 3480 cartridges and the DS tapes are %-track, 6250 BPI.

There were originally 30 7-track,

The DR

The

original tapes were created on a 1130 computer and the restored tapes were

created on an IBM 9021 computer.

The DR and DS numbers along with the

corresponding D number are as follows:

DRO04572

DR004573

(a)
(b)
(c)
(d)

D013380
: Read error occurred in record 1576 of file 1.
: Read error occurred in record 282 of file 1.
Read error occurred in record 887 of file 1.

D013279
D013283

D0139%12 :

—— -

D35004572

DS004573

D013157
D013156
D013159
D013160
D013158
D013379
D014018
D012766
D012767
D013380
D013277
D013278
D013279%
0013913
D013914

D013378
D013282
D013281
D013283
D013377
D013918
D013280
D013915
D013522
D013523
D013919
D013920
D013912
D013916
D013917

=t e e b
M wWhHoOoOVWOD-JaWUEWNH

el el el
bW HOVE-JRUB L W B

- —— -

07/14/73
07/15/73
07/16/73
07/17/73
07/18/73
07/19/73
07/20/73
07/21/73
07/22/73
07/23/73
07/24/73
07/25/73
07/26/73
07/27/73
07/28/73

07/29/73
07/30/73
07/31/73
08/01/73
08/02/73
08/03/73
08/04/73
08/05/73
08/06/73
08/07/73
08/08/73
08/09/73
08/10/73
08/11/73
08/12/73

Read errors occurred in records 1127 & 1128

07/15/73
07/16/73
07/17/73
07/18/73
07/19/73
07/20/73
07/21/73
07/22/73
07/23/73
07/24/73
07/25/73
07/26/73
07/27/73
07/28/73
07/29/73

07/30/73
07/31/73
08/01/73
08/02/73
08/03/73
08/04/73
08/05/73
08/06/73
08/07/73
08/08/73
08/09/73
08/10/73
08/11/73
08/12/73
08/13/73

of file 1.

(a)

(b)

(c)

(d)



REQ. AGENT RASH NO. ACQ. AGENT
ROP RB5023 WSC
APOLLO 12, 14, 15, 16
PASSIVE SEISMIC CONTINUQUS
69-099C-03E
71-008C-044
71-063C-01A
72-031C-01A
This data set contains 30 Apollo 12, 31 Apollo 14, 31 Apollo 15,
and 30 Apollo 15, 800 BPI, Binary, 7-track tapes created on an IBM 1130
computer. * Each tape contains one file of continuous data. The data
records contain 18 word logical records with 90 logical records per

physical record.

APOLLO 12  69-099C-03E

D# c# TIME SPAN

D-13157 C-10188 07/14/73 ~ 07/15/73
D-13156 C-10187 07/15/73 - 07/16/73
D-13159 C-10190 07/16/73 ~ 07/17/73
D-13160 €-10191 07/17/73 - 07/18/73
D-13158 C~10189 07/18/73 - 07/19/73
D-13379 C-11036 07/19/73 - 07/20/73
D-14018 C-11037 07/20/73 - 07/21/73
D-12766 C-10185 07/21/73 - 07/22/73
D-12767 C-10186 07/22/73 - 07/23/73
D-13380 C-10196 07/23/73 - 07/24/73
D-13277 €-10192 07/24/73 - 07/25/73
D~13278 C-10193 07/25/73 - 07/26/73
D-13279 C-11038 07/26/73 - 07/27/73
D~13913 €-11039 07/27/73 ~ 07/28/73
D-13914 C-11040 07/28/73 - 07/29/73
D-13378 C-11041 07/29/73 - 07/30/73

* The tapes were made on a IBM 7090 using a program that writes the tapes in

TBM 1130 format, they were then duped on a CDC 3200. B _ e



f
D-13282
D-13281
D-13283
D-13377
D-13918
D-13280
D-13915
D-13522
D-13395
D-13919
D-13920
bB-13912
D-13916

D-13917

ct
C-11042
C-10194
C-11043
C-10195
C-11264
C-11044
C-11094
C~11045
C-10241
C-11047
C-11048
C-11049
C-11050

C-11051

TIME SPAN
07/30/73 - 07/31/73
07/31/73 - 08/01/73
08/01/73 - 08/02/73
08/02/73 - 08/03/73
08/03/73 - 08/04/73
08/04/73 - 08/05/73
08/05/73 - 08/06/73
08/06/73 - 08/07/73
08/07/73 ~ 08/08/73
08/08/73 - 08/09/73
08/09/73 - 08/10/73
08/10/-3 - 08/11/73
08/11/73 - 08/12/73

08/12/73

08/13/73




APOLLO 14 71-008C-04A

D#
D-13164
D-13383
D-13165
D-13162
D-12771
D-13166
D-12770

D-13161

D-12768

D-13286
D-13288
D~13287
D-13526
D-13385
D-13926
D-13929
D-13285
D-14019
D-13284
D-12769%
D-13381
D-13921
D-13289
D-13924
D-13927

D-13384

D-13928

D-13923

ot
£-10202
C-11052
C-10203
C~10201
C-10199
C-10204
Cc-10198
C-10200
C-10197
C-10206
C-11053
c-10207
c-10210
C-11054
C-11035
C-11056
C-11057
C-11058
C-10205
C-11059
C-10208
C~11060
C-11061
C-11265
Cc-11062

C-10209

C~11063

C-11064

TIME SPAN
07/13/73 - 07/14/73
07/14/73 - 07/15/73
07/15/73 - 07/16/73
07/16/73 - 07/17/73
07/17/73 - 07/18/73
07/18/73 - 07/19/73
07/19/73 8 07/20/73
07/20/73 - 07/21/73
07/21/73 - 07/22/73
07/22/73 - 07/23/73
07/23/73 - 07/24/73
07/24/73 - 07/25/73
07/35/735--07726/73".
07736/73°--07727/73
07/27/73 - 07/28/73
07/28/73 - 07/29/73
07/29/73 - 07/30/73
07/30/73 - 07/31/73
07/31/73 - 08/01/73
08/01/73 - 08/02/73
08/02/73 - 08/03/73
08/03/73 - 08/04/73
08/04/73 - 08/05/73
08/05/73 - 08/06/73
08/06/73 - 08/07/73
08/07/73 ~ 08/08/73
08/08/73 - 08/09/73
08/09/73 - 08/10/73



D#
D-14020
D-13922

D-13925

ct
C-11065
C-11066

C-11067

TIME SPAN
8/10/73 - 8/11/73
8/11/73 - 8/12/73

8/12/73 -

8/13/73




APOLLO 15 71-063C-01A

D#
D-13168
D-13292
D-13172
D-13167
D-13171
D-13173
D-13169
D-13170
D-12774
D-13296
D-12773
D-12772
D-13930
D-14014
D-13293
D-13291
D-13174
D-13290
D-13294
D-13388
D-13391
D-13936
D-13389
D-13931
D-13938
D-13386

b-13934

ct
C-10215
C-11068
C-10219
C-10214

C-10218

- C-10220

C-10216
C-10217
C-10213
C-10224

C-10212

C-10211

C-11069
C-11070
C-10222
C-10221
C-11071
C-11072
C-10223
C-10226
C-10228
C-11073
C-10227
C-11074
C-11095
C-10225

C-11075

TIME SPAN
7/13/73 - 7/14/73
7/14/73 - 7/15/73
7/15/73 - 7/16/73
7/16/73 - 7/17/73
7/17/73 - 7/18/73
7/18/73 - 7/19/73
7/19/73 - 7/20/73
7/20/73 - 7/21/73
7/21/73 - 7/22/73
7/22/73 - 7/23/78
7/23/73 - 7/24/73
7/24/73 - 7/25/73
7/25/73 - 7/26/73
7/26/73 - 7/27/73
7/27/73 - 7/28/73
7/28/73 - 7/29/73
7/29/73 - 7/30/73
7/30/73 - 7/31/73
7/31/73 - 8/01/73
8/01/73 - 8/02/73-
8/02/73 - 8/03/73
8/03/73 - 8/04/73
8/04/73 - 8/05/73
8/05/73 - 8/06/73
8/06/73 - 8/07/73
8/07/73 - 8/08/73
8/08/73 - 8/09/73

¢ 1T




D#
D-13933
D-13932
D-13935

D-13937

ot
C-11076
C-11077
C-11078

C-11079

TIME SPAN
8/09/73 - 8/10/73
8/10/73 - 8/11/73
8/11/73 - 8/12/73

8/12/73

8/13/73




APOLLO 16 72-031C-01A

D#
D-12778
D-13178
D~13298
D-12777
D-13177
D-13176
D-13175
D-12779
D-12775
D-13180
D-12776
D-13943
D-13394
D-13300
D-13299
D-14023
D-13301
D-13393
D-13179
D-13392
D-13945
D-13527
D-14022
D-13944
D-13395

D-14021

CH
C-11080
C-10235
C-11081
C-11082
C-10234
C-10233
C-10232

C-10231

C-10229

C-11083

C-10230

C-11084

C-10240

C-10237

C-10236

€-11085

€-10238

C-11086

C-11087

€C-10239

C-11088

C-10242

C-11089

C-1109¢6

C-10241

C-11090

TIME SPAN
7/14/73 - 7/15/73.
7/15/73 - 7/16/73
7/16/73 - 7/17/73
7/17/73 - 7/18/73
7/18/73 - 7/19/73
7/19/73 - 7/20/73
7/20/73 - 7/21/73
7/21/73 - 7/22/73
7/22/73 - 7/23/73
7/23/73 - 7/24/73"
7/24/73 - 1/25/73
7/25/73 - 7/26/73
7/26/73 - 7/27/73
7/27/73 - 7/28/73
7/28/73 - 7/29/73
7/29/73 - 7/30/73
7/30/73 - 7/31/73
7/31/73 - 8/01/73
8/01/73 - 8/02/73
8/02/73 - 8/03/73
8/03/73 - 8/04/73
8/04/73 - 8/05/73
8/05/73 - 8/06/73
8/06/73 - 8/07/73
8/07/73 - 8/08/73
8/08/73 - 8/09/73




D#
D-13941
D-13942
D-13940

D-13939

c#
C-11091
€-11092
C-11097

C-11093

TIME SPAN
8/09/73 - 8/10/73
8/10/73 - 8/11/73
8/11/73 - 8/12/73
8/12/73 - 8/13/73




WORD

APOLLO 12, 14, 15 § 16
PASSIVE SEISMIC CONTINUOUS

69-099C-03E
71-008C-04A
71-063C-01A
72-031C-01A

DESCRIPTION

Experiment Identification
(PS Exp)

ALSEP Number (ALSEPX)

Mission Identification
(A/SXXX)

Space

TYPE

BCD

BCD

BCD

BCD
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PASSIVE SEISMIC EXPERIMENT
NASA EXPERIMENT NO. S-031
NSSDC IDENTIFICATION NO. APOLLO 12 69-099C-03 -~

APOLLO 15%71-008C-04
APOLLO 16 72-031C-01
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Apollo Passeive Seismic Experiment

Data Fila

Prefacet

This report contains information necessary to use the lunar
seismic data file available at Goddard Space Flight Center. No attempt
is made to describe the data itself, but only the instruments, historical

background, and the formats in which data are séored.
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Section 1 = Operational History

Seismic stations were installed on the lunar surface by the astronauts

[
of Apolle miesions 11, 12, 14, 15, and 16. The locations and installation

datea of the seismic stations are listed in Table 1. Station 11 operated only
16 days before loss of the command uplink terminated operation. The four re=.

maining etations conpstitute the Apollo Seismic Network. This network spans

the near side of ;ﬁ§ Moon in an approximate equilateral triangle with 1100 km

apacing between atétions (statioﬁs 12 and 14 are 181 km apart at one corner of
the triangle as sh;wn in Figuzre 1).

Four seismomegers‘are included at each station: Three long-period com—
ponents forming a téiaxial get (one aenait;ve to vertical motion and two sen-
aitive‘to horizonta%;motion), with sensitivity to ground motion sharply peakod

at 0.45 Hz (peaked-response mode); and a fourth seismometer sensitive to

tical motion with peak sensitivity at' 8 Hz (short period component), Thes

,"_ instruments can detécc vibrations of the lunar surface as small as one-half

angstrom at maximum sensitivity. Of the sixteen separate seismometers, all

.

but two are presently operating properly. The 8hort period component at

—

station 12 has falled to operate since initial activation, and one of the long

period seiamometers at station 14 (vertical component) became unstable after

one year. N
e —— -

Unless otherwise indicated in the Operation History listing, Table 2, the

instruments have been operated at maximum sensitivity with the long~period
seigmometera in the peaked-response mode. This configuration is designated

as the "standard wmode" in Table 2. The various operating modes are described

.in Section 2.  Although not noted in Table 2, all seismometers at a given

station were operateg at reduced gain while the astronauts remained on the

surface.

T



In addition to signals from natural sources (moonqdakes and meteoroid
impacts), signals were recorded from nine man-made impacts. These were pro-
vided by twn typea of space vehiclnatl the TM (Junar Maduls) anasafl atage and

the third, or S-IVB, stage of the Saturn booster. The IM's were guided to im—

pact following the return of the surface crew to the CSM (Command Service Module)

in lunar orbit, The §~IVB stages were directed by remote control from Earth to
planned impact points following separation from the Apollo spacecraft. Seismic
signals from th&se impacte were recorded at ranges of from 67 to 1750 km. Data.

‘pertinent tb'th; impacts are given in Section 3,

[1]
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Table 2  Operational History .

DATE

Yr. Day Station EVENT

69 208 11 Deployment: Flat response mode J

69 215 11 ~ Station turned off for lunar night .

69 230 11 Station turned on for 2nd lunar day

69 237 11 Long period components drift off scale, station ovgrheating
and not accepting coumands

69 239 11 Loss of all data

69 323 12 Deployment: Flat response mode
Short period component not operating
LPZ operating with abnormal long period response

£ 326 @ 12 . Changed long period response to standard mode.to
: T bring LPZ back into operatioan.

70 105 12 Reduce LP gain to -10 db during S4B13 impact (01 hrs 24 m)

70 105 12 = Increase LP gain to 0 db (02 hrs 30 min)

71 036 14 Deployment: 8tandard mode i

71 210 14 Reduce : LP gain to =10 db during S4B 15 impact (21 hrs 00 min)

71 210 14 Tacreage LP gain to O db (21 hrs 47 min)

22 15 Deployment: Standard mode

71 330 to '

72 030 14 LPZ axis anomalously noisy affecting LPX and LPY. After nid-
January LPZ is usually dead but occasionally has periods of
normal operation.

72 109 16 Deployment: @8tandard mode

72 343 16 'LPY anomalous noise and reduced gain

72 345 14 Reduce LP again to =10 db during S4B17 impact (20 hrs '35 min)

f\ . .
. 345 14 Increase LP gain to 0 db (20 hrs 55 min)

72 348 16 LPY back to normal

N

-




)

. mometers have natural periods of 15 sec.

gection 2 INSTRUMENT CHARACTFERISTICS

A geismometer conaints of a maas free to move in one direction that 18

suspented by maana of pprings gndlor hinges from a framework. The sugpended

mass is supplied with damping to suppress vibrations at the natural period

of the system. The framework rests on and moves with the aurface; The sus-
pended mass tends to remain fixed in space and the resulting relative motion -
between the mass gnd?thq framework can be recorded and used to calculate the
original ground motion.

_The Apollo seismic stations consist of two main subsystems: the sensor
unit and the electrpnica module. The sensor unit, ghown schematically in fig-
ures 2 and 3 contain three matched long period (LP)qseiamometers aligned or-
thogonally to measur; vertical and horizontal ground motions. The unit also

contains a vertical short pexiod (SP) seismometer. The instrument is conétruc-

ted principally of beryllium and weighs 11.5 kg, including the electronics module

* and thermal insulation. Without insulation, the sensor unit ig 23 cm in diametex’

and 29 cm high. The total power drain variles between 4,3 and 7.4 W.
Instrument temperature control is provided'by a 6-W heater, a proportional

controller and except for station 11, an aluminized Mylar insulation. The in-

gulating shroud is spread over the local surface to reduce temperature variations

[}

in the surface material.

The seismic response curves are shown in (fold out) figure 4. The LP seis-

mometers have a useful frequency range from 0.004 to 2 Hz. The SF geismometers

cover a band from 0.05 to 20 Hz. Two nodes of operation, flat and peaked response,

are possible for the LP geismometers. In the flat response mode, the LP seis=

In the peaked response mode, the sels-

mometers act like vnderdamped penduluns with natural pertods of 2.2 sec. Haximum®




' gensitivity 1s increased by a factor of 3.6 in the peaked regponse mode, but
sensitivity to low frequency signals is ;educed. Calibration of each sensor
ia accomplished by applying a step of current to each coill by compand from
Earth, At tidal frequencies. gravitational acceleration is measured by
monitoring the feedback current used to ¢enter the selsmometer mass. The
tidal sensitivity of the instruments is 8 X 10 =3 milligals per digital unic.i‘

The LP horizoqtal seismometers (LPX and LPY) are very sensitive to tilts

and mugt be leveléd;co high acchracy. This 18 accomplished by means of a

.
. -
-

"the Qertical directign.' Motor operation 1s controlled by command.

two-axis, mqtor-driﬁen gimbal. A third motor adjusts the LPZ gseismometer in

A caging aystem ia provided to secure all ceritical elements of the instry-
penc against damage duriag transport and deployment phases. A pneumatic systenm
flf:x ie used in which pressurized bellows expand and clamp fragile parts in place,
- Uncaging is accompliqhed by plercing the connecting lines.
The seiamometer fystems are controlled from earth by a aet of 15 commands

;hat govern functions auch as leveling, instrument gain (adjustable in 10 db

steps), and calibration.

Seismic disturbances are obsérved on the long-period seismometers of each
astation tﬁroughout the daytime period of each lunar day. These disturbances are
most intense near times of sunrise and sunget, and are believed to be due to ther-
mal contraction and expansion of.the Mylar shroud that covers the gelsmometers, or
the cable connecting the seismometers to the central station, or both.

Time codes recorded on PSE tapes are normally those generated from time codes

on range tapéa, and are believed to be accurate within a few tens of milliseconds

of GMT when signal 1s received at a range station.




However, when Lt is difficult to extract time information from range taﬁes,

time codes generated from an "internal clock", a clock internal to a computer at

Johnnon Spacecraft Center, is spubstituted. OSince this internal clock is not syn-

chronized with tape speed during range tape playback, the time codes thus genaratad

are only aa accurate as the accuracy of the speed of the tape transport. The time

codes thus generated may drift as much as geveral tens of seconds from true oMT .
if allowed to continue for several hours. Users of the PSE tapes should be aware

of possible time code errors in sinpaciona'where relative time between stations

ias important, The reader is directed to the section on PSE tape irregularicies

for further discussion of erroxs occurring on PSE tapes.

The reader is directed to the bibliography for more detailed discussions of

{nstrumentation, especially Latham, et al., 1969, Breseke and Lewko, 1971, and

" Sutton and Latham, 1964.

| Mmmar
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2.

Section 3:Data Set Descriptions

Compressed Scale.Playouts
The comprensed mcale playoutn yield a complete time hintory of the
lunar eeismic data. . Data from each station are read from tape (Passive
Seiemic Experiment ( PSE-) tapes supplied by NASA, Joﬂnson Spacecraft ,}
Center) .and plotted siynchronously in compressed form. To enhance the
signal-to-noise ratio for higher freqﬁency events, a difference method
is employed in reduction of the data. The absolute value of the differ~
ence beéween consecutive data points is summed over 40 points for long=-
period data (320 points for short period data) and this value is plotted.
ylelding one value for e#ch 8ix seconds of data. Consecutive points are
plotted with opposite pol#rity to yieid a line with the appearance of a
seismogram, A horizontal scale of 20 minutes per inch and vertical scales
of 400 digital units per inch (long peried) and 3200 digital units per inch
(shore period) are used. - Components at each station are arranged LPX, LPY,
LPZ, SPZ with 1onglperiod X at the top and ghort period Z at the bottom.
Time ciés are displayed'every ten minutes and each hour (GMT) 1a labeled,
The year and day are displayed every six houra.
Event Tapes
Seismic events (see data set #6) detected on the long period compon-
ents by rﬁugine manual search of'the‘compressed scale playocuts (data
set #1) are copied from the original . PSE" tapes to eveni tapes contain-
ing only time periods when selsmic events are observca. Each event tape
containe data from one station only; the same time periods are copied in
chronological order onto separate tapecs for each stacion. Thus, inter-

vala which may contain no detectable signal at one station are on event

tapes becausa an event was detected at another station.

3
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3.

4o

s,

]

Event tapes are numbered serially and are in chronological oxder.
All tapea are labeled with the event tape number, station number, tape
number, and total time interval covered by the tape. Listings of the time

intarvals covored on each tape arae supplied with the tapes and can alao bae

found using the next data.set (#3). The format with which event tapes are
redd 18 described in the section on tape formats.

Event Compressed Scale Playouts
Bach event tape (data sets #2 and #4) has been plotted in compressed

ocale to provide a visual disblay of the contents of each event tape. These

.playoufb have the same format as data set #1 with the exceptions that time

is not continuous and an amplitude scale twice that of data set #1 1s used.

Artificial Impact Event Tapes
Each impact of man-made origin (artificial impacts) has been recorded

on 8 special set of event tapes. These tapes are identical in format to

the event tapes (data set #2). ° . Table 3 shows data

pertinent to each of the impacta. The reader is directed to the brief
station history fof informaticn concerning the status of each station
at times of impacts. Compressed scale playouts of these events are sup-
plied as part of data set #3. -

Expanded Playouts _

A. Method of Selection: Expaéded time scale pléyou;a (usually ten
minutes in length) have been generated for the fﬁilowing long-
period seiesmic events.

“-Le ﬁ&}ﬁfzs:::hgbaerved at station 12 (data set #6) during the

TN
period November 20, 1969 to February 5, 1971 with peak-to-~

. -

peak signal amplitudes of two or more digita®l units.
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2, Most of the events observed at two or three stations during
W

the period February 5, 1971 to April 21,-1972.

r—

B. Annotation Formats

1., Events occurring during the years of 1969 and 1970 were de-

tected by station 12 only. The long~period compoencnte {(K,Y,2)
have been played out for each event. The annotation ig as foi-
lowa: | ‘u

YEAR

SKIP X MAG (C)

DAY HR MN SECdND

YEAR = year in which the playout begiﬁs

SKIP = tape identification numbers which can be ignored

MAG = multiplicative factor which adjusts the signal amplitude

;of an event for plotting; this number can be ignored,
Cm= -iongfperiod component, e.g. X = long period X component (LPX)
o Y = long period Y component (LPY)g
Z = long period Z component (LPZ)

DAY = Julian day of the year on which the playout begins

HR, HN; SECOND = universal time at which the playout begins

Time marks are placed at one minute intervals. The first tick

mark indicates the time DAY:HR:MIN+1. |
2. Playouts of events occurring during the yeafa‘gf 1971 and 1972 are

annotated as follows:

YEAR DAY HR MIN

YEAR = year in which the playout begins

DAY = Julian day of the year on which playout begins

HR MIN = time at which the first minute mark is placed; minute

marks are indicated by the vertical tick marks super-

posed upon the seismic traces.




T

( {)

6,

ST = gefsmic station at which the signal was detected, e.g.,

. 12, 14, 15, 16,

N =3, 2, 3, or 4, where,
L = Jang=pariod X aemponant (I,0X)
2 = Jlong-period Y component (LPY)

3 = long-period Z component (LPZ)
4 = ghort-period Z component (SPZ)

General Remarks:

1. In almost all cases the data represented by the expanded time scale

playouts are taken directly from the PSE tapes and are not processed

*in any way (e.g., no filtering, smoothing, signal averaging, ete.).

2. Notations on the seismograms such as phase picks (e.g., P, S5,) event

classification (e.g., A, B, C, M), etc. are not'primary data but in#

terpretations of the'datg.and should be recognized and used as such,

3. Time marks are not corrected for possible clock errors.

Event Catalog .
The event catalog has been compiled from the log of

observed on the compressed scale playouts (data set #1).

apparent or probable seismic origin are included. Noise

tilts and thermal noise are not included, nor are events

on the short. period components. The c¢ard deck (or tape in card-image format)

containg the same get of events as Included on the event

long period events
Oaly events of
events, such as -

cbserved exclusively

tapes (data sets

#2 and #4). The cerds are arranged in chronological order.

Card format:

*

columns format
3, 4 on
6,7,8 I3
10-13 ‘ 212

data
year
Juiian day

sta.. hour-minute




)

1

columna format data

15-18 212 stop hour-mlnute
(9999 for overlaps)

37-40 411 playout leg, = 1, if
expanded scale playout
is avallablie at

peation 13 {rol. 37)
station 14 {(col. 3B)
gtation 15 (col. 39)
gtation 16 (col. 40)

42-45 k 411 Quality factor™

= blank: normal quality

= 1 no data
= 2 type 6 time error (see
section on tape irreﬁu—'
larities) -
3 noisy
= 4 masked

.for station: ‘
12 {(col. 42)
14 (col. 43)

15 (col. 44)
16 (col., 45)

77 ' Al . - event tyfe*
A: classifled moonquake
M: suspected moﬁnquakc
C: suspected impact
Z: mostly short period

\‘-“X: special type

L: 1M impact
S5: SIVB dmpact

79, 80 I2 Moonquake cla552

{only used in conjunction
with ¢ype 'A' events)

Priority given to smallest number

Note that thesa data are interpretive rather than primary doata.

Ty
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PSE TAPES
PSE tapes -covering continuoua‘operation of the lunar paseive seis~
mic system for a period of one month (April, 1973) are supplies. Thege
tapes ara labeled in sequential order from the day of deployment nf the in-
strument as well as with the Jullan day and universal start and gtop times,
The station number and date of tape generatlion also appear on the tapeaf"

Format for reading of PSE tapes is found in the section on tape formats.




Section 4 Tape Formats and Irregularities
FORMATS )

;
Data eete #2 (event tapes), #4 (artificial impact tapes) and #7 (P5E-tapes,

Vura®.,.
one-%gai’of data) formats ave describad belew., AllL tapdn ore A track, 1/2 inch

binary,fgg§gipi. odd parity, with standard IBM EOF on 2400 foot reels.
Data is transmitted from the Moon in 64 word frames, one frame every
0.60375 seconds. The ALSEP words are A8signed to meet the needs of the scien-

tific instruments in the Apollo Lunar Surface Experiment Package. Those assigned

to the Paseive Seismic Experiment ave given in Table 4. Each ALSEP word is ten

"bits, or a range from O to 1023 digital units. Sensor equilibrium data values

are near 500 digital units. Missing ALSEP words in the short period data (2,46,
etc.) should be replaced to obtain equal spacing of data points.

Each frame of data is recorded on tape in a logical record consisting of
eighteen 36 bit words for format A‘ana nine 36 bit words for format B. The first -

three of these words contain timing, éynchronization. and error information as

deacribed below. The remaining words contaiﬁing the data are described in Table

.SAand B.

Word 1 containa time at the start of the frame in milliseconds from the beginning
of the year starting in bit 1 and ending‘in bit 35 right justified in bina;y.
The time on January 01 at 00 hours 00 minutés OG-Be;qnds'iB réset to 8.64 X
107 masec @0 that tha year starts on day 1 rather than day O.

Word 2‘conta1no a range station I, D. codé.in bits 0-3, a bit‘error
rate in bits 4~9, and, starting on day 183, 1973, a time gource indicator
in bit 35 (last bit); if this bit 1s set, then compute; clock time father
than G. M. T. was used for updating the time code., Several tens of seconds

b

of error in time codes have been noted when the computer clock is used.

1T



. Word 3 contains synchronization codes and a frame counter.‘ This word should
contaig the follywing in bite 0-9'.12-21 and 24-25,
bit:. 0123456789°" 12 13 14 15 16 17 18 19 20 21 24 25
value: 11100010071 0 000 1110 11 01
If this is not the éase, then sync has beeﬁ lost with the data and errors may be
present. Bits ‘2632 contain a frame counter which steps once per frame resctting:
l.to zero after 89 frames., A break in the sequence may indicate timing errors.
ALSEP words arranged as shown in Table 5 are packed in the 36 bit words as
eho#n below:
| ble 0 9 12 2 . - oz 33
| | 4
ALSEP word A | O] 0| ALSEP word B | 0] 0 _ALSEP word ¢ 0 0
Note that in FORMAT B (Table 5-B) the data is compressed by a factor of 2 ag all
_ SP ALSEP words are alseing. This was doné as 8 cost-gzaving procedure since the
station 12 short period component 1§ not operating.
Each tape begins with two identical label recorda written in BCD. These
records contain four words each as described below: \ N
Word ' *  Parameter
1 | experiment I1.D. (PS EXP or PSEXPR)
2 - ALSEP 1. D,
Sta, 12 = A
~
Wﬂ. Sta. 14 = B
Sta. 15 = ¢

+ Sta. 16 = D

IT]



Word Parameter
3 : _ Miealon 1.D.:
Sta. 12 = A/S507
Btas 14 = A/R509
Sta. 15 = A/5510
Sta., 16 = A/S511
4 None or Year (bcd blanks or year)'.

Event tapes, data sets #2 and ¥4, differ from formal PSE tapes in that time

is not continuous since gaps occur between events.

All events are recorded in

chronological order. Further information regarding tape encoding and formats

is available in NASA documents MSC-00119 and MSC-0Q4434.

[N
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TABLE 4

P.8.E. ALSEP Worda

ALSEP Word(s) Deseription

even words (except

2, 24*, 46, 56) , short period (SP) vertdcal data
9, 25, 41, 57 _ long period X component (LPX) u'
11, 27, &3, 59 - long peried Y compoment (LPY)
13, 2?. 45, 61 '_ . . long period Z component {LPZ)
35 (even frames) ‘ - X axis tidal
35 (odd frames) ' Z axis tidal
37 (even frames) ’ Y axis tidal
37 fodq frames) : ) : instrument temperature

*Apollo 15 only

77



L 4

36 bit word

4
5

10
11

13
14
is
.16
17
18

* not for Apollo 1S

TABLE 5-A
ALSEP WORD LOCATIONS

FORMAT Al

ALSEP word
4, 6, 8
9, 10, 11

16, 18, 20
22, 24, 25

26, 27, 28

12, 13, 14

29, 30, 32

33, 34, 35
40, 41,-42

43, 44, 45

Y 46, 48, S0
| 52, 54, 57
58, 59, 60
61, 62, 64

USE
5P, sp, Sp
LPX, SP, LPY
SP, LPZ, Sp
SP, sp, sp
SP, Sp*, LPX
SP, LPY, SP
L?z. SP, sp
~, SP, TDLX/Z
sP, TEMP/TDLY, SP

SP, LPX, §p

LPY, SP, LPZ

= SP’ SP
5P, SP, LPX

SP, LPY, SP

- 1pz, SP, Sp

used for all tapes (except station 12 tapes after day 288, 1971)




‘*used only for station 12 starcing:on:day 289, 1971

—
36 bit word

4

5

6,

7

.

-~ 9
/""\

TABLE 5~B
ALSEP WORD LOCATIONS -
FORMAT B*

ALSEP WORD

, 9,11, 13
25, 27, 29
33, 35, 37
41, 43, 45
46, 57, 59
61, =, =

USE

LPX, LPY, LPZ

LPX, LPY, LPZ

-, TDLX/Z, TEMP/TDLY

LPX, LPY, LPZ
-, LPX, LPY

LPZ

1T



PSE Tape Irregularities

The following is a 1list of types of irregularities, other than tape reading

ertors and data glitchea, found in PSE tspes. The user of PSE tapes le urged to

be aware of their existencae.

lt'

2.

3.

b,
~~

Data pap
A normal data gap is xepresented by a time increment from one logi-

cal record to the next by an amount that is an exact multiple of the
normal frame rate (603.75 t 0.05 ms) and an increment of the frame
count correaponding to the time increment. Small data gaps, a fcw see-

onds in duration, are quite common, occurring at a rate of several to a

few tens of times per day.

Data overlap

A normal data overlap is represented by & time decrement from ome -
logical record to the next by an amount that is an exact multiple of the“
normal frame rate and a decrement of the frame count corresponding to the
time decrement. Data overlaps are rére, but they do occur in earlier
tapes. | N

Clock offpet due to range station switch

When the range station receiving data from the Moon is switched from
one to another, a slight offset in time is observed, which is normally

~

less than 20 milliseconds.

Sync _error

When data from the Moon are not correctly translated onto PSE tapes
because of errors in synchronization, it is reflected on the Barker code
which {8 included in each logical recorxd. A data gap of a few frames

normally follows a sync error.




5.

6.

Zero record

Some logical records are filled with all zerces. A data gap may

or may not occur at the ssme time.

Cloek rate error '

i

Thie bccurs when time information based on a computer internal
clock 1o aubatitﬁted. Tt can be identified by an abnormal time Incre-
meat from one frame to the next. The normal time Increment per frame
i8 603 or 604 milliseconds, with.90-frame average in the range of
603.70 to 603.80 milliseconds. The abnormal clock rate is usually lesa
than 0.57 off normal, but larger anomalies are found. The duration of

this error is from a.few minutes to as much as 6 to 8 hours. An anom-

., alous period usually starts with a small offset in frame count and ends

)

70'

with a large offset in frame count, reﬁresgnting a large clock adjust-

1
1

ment. Hulﬁlple clﬁck adjuatments are found in some cases. The amount
of clock ndjuatment ranges from a fraction of a second to several tens
of seconds. The time information on tapes are nearly continuous, thus
generating a data gap or a data overlap without clear indication of
their existence whén the clbck is adjustéd.

Time/frame count error

Simultaneous discontinuities in time and frame count which do not
agree with each other occur rather frequently without abmormal clock

rate. They oceur in pairs or multiples go that the net offset in time

~and/or frame count is always zero. The offset in time at a discontinuity

is often either an exact multiple'of the normal frame rate or even sec~
onda. When it is an exact multiple of the normal frame rate, whether

the error io in time or in frame count canunot be determincd. When {t

17
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is not an exact multiple of the normal frame rate, dncluding offsets

of even seconds, a time error is indicated.

M
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APPENDIX A

Elapsed Time and the Three-Word Time Code

NOTE: This explanation of the three-word time code wase
written for internal use at Lamont~Doherty Geological Observatory,
and the example usced is inaccessible to usels of the storage tapes.
However, the technique for deriving total elapsed time is still
applicable to datg obtained from the ALSEPI! long~period storage
tapes. Total elapsed time is begun at 0000 hours GMT, 0! Jan

and is restarted each year.

!
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10.

Elapscd Time and the Threec~-Word Time Codc:

Total elapsed time in milliseconds is stored in Houston as a
single 36-bit 7090 word., The three-word (1130) time code is de-
rived from the 36-bit (7090) word. The procedurc is as follows:

1) Take the 7090 word, c.g., ’

0011 1100 0000 1111 001l 0111°0000 1111 001l...(1-7090

word)*

and store as three l16-bit words on tape by placing two zeros before

each 6 bits, left to right, e.g.,

0 F 0 0
0000, 1111 0000 0000
3 . ¢ 3 7
0011 1100 0011 0111
T3 3 73 3
0000 0011 0011 0011

3840

15415 three 16-bit (1130} words

0819

- {Underlined zeros are artificidlly introduced and are not part of the

original 36-bit 7090 word.) These three l6-bit words are written on
ALSEP storage' tapes and can be read with the 1130 by either EDITI
or MAGTA¥* |
2.) The first word of the three~word time code is obtained from .

the first six non-un@erl'ined bits of the first (top) 1130 word. The

second word of the three-word time code is obtained from the next

15 non-underlined bits, counting left to right, top to bottom. The
third word is obtained from the last 15 non~underlined bits. Thus, the
three-word time code in the 1130 would be

0 0 0 F

0000 0000 0000 1111 15

i
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0 1 E 6

0000 0001 1110 0110 = 486
7 0 F 3 .
0111 0000 1111 0011 = 28915

{Underlined bits are artificlally introduced and should all be zeros.)

3.) The three-word time code is converted back to total elapsed
time in rmlhseconds by multiplying the fu'st word by (215)2. the

second word by (2 ), and adding these to the third word, e.g.,

Al

15 = 32768 = 16106127360
486 ¥ 32768 = 15925248
28915 % 1 = 28915 ‘

16122081523 = elapsed time in milliseconds

4.} The time in days, hours, minutes, and seconds is found by
finding the largest day which will {it into the elapsed time, then the

largest hour, and finally the largest minute. The remainder is in

milliseconds, e.g.,

16122081523
186 % 24 % 60 % 60 % 1000 = 16070400000
51681523
14 % 60 % 60 * 1000 = 50400000
1281523

21 % 60 % 1000 = 1260000 = min, 21
21523 sec. 21.523

day 186

hour 14

t.e., 186°014521M2) 5235

A Fortran routine called EDIT3 has been written to convert the
three 16-bit 1130 words (read backwards from ALSEP tape with
MAGTA, data convert off) into the threc-word time code.

T
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12.

.*The example is taken from the start of the third physical record

on ALSEP tape 51571 (first physicall record after the two header records).

*¥The output from EDITI is the three-word time code. The
output from MAGTA is the three 16~bit 1130 words described in
step l.) Note that the data array from a MAGTA read is backward

when compared to an EDIT! read. Also note that data convert is set
[

off for a MAGTA read.
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Lamont-Doherty Geological Observatory Technical Note

SUBJECT: Long-Period Data Storage Tapes from APOLLO XII
DATE: 10 February 1971

PREPARED BY: Bruce Charles Auld

This report is a description of the data processing plan frr Anolle XII
long-period seismic data storage tapes, and the acconiprayvin, ilsting
compiled at Lamont-Doherty Geological Cbservatory for distribution
to the National Space Science Data Center, The first scctin: is & doserip
tion of the data format for the LP storage tapes. Following thiz is
discussion of the mechanics of writing these tapes. The last section is
a brief description of the Apollo XiI 1ong~period‘ seismometeré, their
responsc curve, and the method by which these data are transmitted from
the moon {o the earth. Any modifications and/or additions to this data

processing plén will be published as addenda when fequired. :
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Introduction

The data contained on the long-period event storage tapes are
compiled from the ALSEP | PSE* data tapes which are distributed
by the Manned Spacecraft Center, MSC, in Houston to the Principal
Investigators for the Passive Seismic Experiment. All long-period
data of se'tsmolo.gic interest contained on the MSC tapes are condensed
and transferred to the long-period event storage tapes. These slorage

tapes are then made available to other interested investigators.

*ALSEP | PSE = Apollo Lunar Surface Experiments Package “!, Passive
Seismic Experiment. This package was deployed during the Apollo XII

flight.




1, Data Format of Storage Tapes

. Each storage tape contains all long~pericd event data for a time
interval specified on the label attached to the face of the tape recl.
The data on a storage tape is divided into a series of events which
are written in chroﬁological order. Each event is numbercd, starting
with event number 1, and subdivided into data records which are also
numbered, starting with data record number 0, for each event. Each
data record is made up of data frames with 16 data words per frame.
The data for each event begin approximately 5 minutes before the start
of the event and continue 10 minutes after the event has disappeared
into the background.

To simplify numbering of the events and data records, each data
record is preceded by a 9~-word list record. This list record contains
all information pertinent to the following data record. The 9 words of

the list record contain the following information:

LIST(l) = Event number

LIST(2) = Tape number

LIST(3) = Data record number for the event

LIST(4) - LIST(7) = Start timme in days, hours, mins, and
secs for the event (not the record).

LIST(8) = relative méximum amplitude of the event (15 is a
very small event, 100 is a 1argé, natural e{rent). This is
useful only as a guide, and has no quantitative significance.
Some list records for events in 1970 do not contain 2 mean~
ingful number in LIST(8).

LIST(9) = number of words in the data record which follows

The data record which follows is of variable length, but the last list

record word gives the number of words to be read in the data record.

T



Data records are a maximum of 2048 words and & minirum of 16
words in length. They are divided into frames with 16 words per {rame.
The frame contains the three-word time code, the bit error rate, and

four words each of long-period X, Y, and Z data in the foliewing order:

DATA(l) ~ DATA(3) = three-word time code corresponding
to total elapsed time from the first of the year to the
beginning of the first data words in the frame (sce Appendix
A for an explanation of the three-word time code).

DATA(4) = bit error rate. (This is usually zero, but for a
frame with erroneous data it may be non-zero).

DATA(5) - DATA(8) = long-period X data

DATA(9) - DATA(I2) = long-period Y data

DATA(13) - DATA(l6) = long-period Z data

DATA(L7) - DATA(32) = second frame

DATA(16 * N-15) = DATA(16 * N) = Nth frame where N = Ly
2, ... NN; and NN is LIST(9)/16.

Each frame is supposed to be 0.603773 secs in duration so that a full

data record of 128 frames contains 77.283 seconds of long-period data.
However, there are occasional data records for which erroneous time
has been read from the MSC original tapes and the total elapsed time may
be either too long or too short, e.g., tape 1, event 8, batches 4 and 5.
See Appendix B for a brief discussion of problems arising from erroneous
data contained on the long-pei‘iod event storage tapes. It is important

to point out that erroneous data are usually caused by transmission dif-

ficulties between the moon and receiving facilities on earth. These

(]



3.

erroneo.us data have not been corrected on cither the MSC original
tapes or the storage tapes and conscquently must be climinated by
the individual user.

The dynamic range of the long-period datais 0 to + 1022 with an
average D.C. value for each channel of approximately 512 digital unite.
The expected values of the three-word time code are 0 to 27 for the
first word and 0 to 32,767 for words 2 and 3, Erronecous data may
cause the first word of the time code to exceed 27, but these data may
be ignored.

Accompanying each data storage tape sent to the Space Science Data
Center at Goddard is a computer generated listing which gives start,
end, and elapsed times for each data record on that tape. The start and
end times are calculated from the three-word time codes at the
beginning and end frames of each data record and correspond to the
start time of these frames. The elapsed time is the difference between
the start and end times. Note that the actual elapsed time for the data
record is the calculated elapsed time plus 0.604 seconds for the duration
" of the last frame. A normal calculated elapsed time is 76.678 secs for
a full record or actual elapsed time of 77.282 secs, i.e., 128 frames x
0.603773 secs per frame. Variations of + 2 or 3 milliseconds are
acceptable, but frames which contain larger d.eviaﬁions from the elapsed
time than this will usually be found to contain a data drop-out or some

other form of erroneous data.




2. Mechanics of Writing Storage Tapes

Data records are written on magnetic tape via an unformati~? sub-

routine* with data convert on ‘and data translate off, (see IBM iorm

A22-6866-4, Component Description of Magnetic Tape Units, 2:100-

Series, for a discussion of conversion and translation featurcs). A
il (2390

seven-track head with odd parity and 886-b.p.i. density are employcd.

The storage tapes are generated on an IBM 2415 Model ! tape drive

N

connected to an IBM 1130 computer. All words in a data reccrd ave 16~

bit one word inteéers written in standard BCDIC.

A data record is written as follows:

1.} the data array is entered, starting at the high order bit of the
last word in the array, into a data channel, 2.} data convert takes the
first three 8-bit bytes and converts them into four 6-bi{ tape characters,
3.) these four tape characters are then written on the magnetic tape,
4.) the next 24 bits are convérted as in step 2 and written as in step 3,

etc. Note that since the 1130 has a 16-bit word, the first ftj/ word Ls/ p
abas Wer ’

writt en onthe first T Yy 13pe characters, AR Jeinn

written on the next 2 2/3 tape characters, and the third data word is written

on the next 2 2/3 tape characters,i.e., three data words for every eight ta

characters or six bytes.

The flow of data is illustrated in Figure 1. Figure lA shows the
nine list record words constituting the first record on ALSEP 1 long-
period event storage #1 as they appear in core in the 1130. Figure IB
shows how the bits for the last three data words of this arréy are written
on tape as eight tape characters or six bytes‘.-‘ The next three data words
are written in the next eight tape characters. After all nine list record
words have been written on tape, there is an inter-record gap before the
next data record. Note that since LIST(9) = 2048, the next dala record

will contain 2048 words. The data record is writien in the same manner




e

the same manner as the list record.

*This subroutine (MAGTA) writes a data record in reverse order, i.g.,

the last data word is written first and the first data word is written last.

T



Coreg Binary Contents (16 bits/wd) Hex Decimal Word No.
Location# (LIST coeflicients)

OIFE \(Eoooo 1000 oooo oooo ' 0800 2048 9

. OIFF 0000 0000 0090 0 700) A 0000 0 8

0200 focooo 0000 0001 1110] wdY 001E 30 7

0201 0000 0080 0000 1506 000¢ 12 6

0202 0000 0800 cop1 0130 0016 22 5

0203 0000 00b1 0190 g160 0144 324 4

0204 00b0 00bo 0dpo oog 0000 0 3

0205 oofgo 0000 oo%o 0001 0001 1 2

0206 0000 00D0 0000 00b1 0001 1 1

Figure 1A. 1130 Data Array as [t Appears In Core for the Iirst
List Record on Tape #ALSEPILPOI.

[0000 1000 0000 0000][0000 0000 0000 0000][0000 0000 0001 1110] 3X16 = 48 bils
1 1130 wd. 2

1130 wd.

1130 wd. 3

[0000 1000][0000 0000][0000 0000][0000 oooo][oooo 00600001 1110}  6XS = 48 bits

byte 1

[000010][0OO000][000000][000000][000000][000000][000000][01lllGj 8X6

t.c.l t.C.

byte 2 byte 3

2 tchB t.c 4

byte 4

t.c.5

thc, b

byte 5 byte 6

Hi

48 hits
tece7  t.c.B8

Figure 1B. Conversioh of First Three 1130 Words from Core,
(i-e., LIST(9)-LIST(7}), into 6 Bytes and 8 Tape Characters

*Core start is arbitrarily chosen




3, Data Transmission from the ALSEP 1 PSE

This brief description of the ALSEP 1 scismometers and the
method of data transmission from the APOLLC 12 site to MSC in
Houston is given so that users ol .iiwse data may understand the re- .
lationship between actual ground motion on the moon and the digital
numbers which appear on the data tapes.

A response curve which is applicable to all three long~pericd scis~
mometers is given in Figure 2. This curve giVes ground displacement
in digital units for periods from 0.l seconds to 1000 seconds on a log-
log scale. The peaked curve labelled APOLLO 12 is the mode in which
these long-period data are recorded. The ALSEP 1 is unsiable in the
nominal mode and consequently this mode has not been used since the
early days of the experiment.' The ALSEP 1 amplifiers may be com-
manded to reduce the gains by -10, -20, and -30 ¢b from the magni-
fication shown. However, normal operation is at 0 db and any reductions
in gain will be noted in the tape event listings supplied with ALSEP1
event storage tapes. ' |

The ALSEP data transmitter generates an S-Band carrier frequency
which is received at any of several NASA recordi.ng stations on earth.
The r.f. bit stream and time-of-day (GMT) are recorded on range tapes.
The time is genérated at the range station and represents the time which
the signal was received on earth. The range tapes are converted to
computer compatible tapes at the Manned Spacecraft Center in Houston.
This computer compatible tape is used to produce the PSE tapes which
are distributed to Lamont-Doherty Geological Observatory. The tapes
supplied to L-DGO have been corrected for some data drop outs; how-

ever, there still remain some erroneous data on these tapes.
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The event storage tapes supplied to the National Space Scicnce
Data Center contain selected intervals of data copied at Lamont from
the PSE tapes. Accompanying the event storage tapes sent to the data
center at Goddard is a compuler generated listing which gives the
start, end, and elapsed thimes of cach data record and event o the

tapes.
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000090952052
04155205502
HE0HH0THHE0H
HEO5H0THHE0YH
bESLYGREH00T
520650150909
CLIbHS050000
00000000bS0Y
2Ib50282LGL1
000051952052
0L0EHG509H0L
520500150509
HEAHH0T1YHE0Y
HEELHSEED200
bEOYHOTHHE0D
501505050000
60000000%£0%
9902LIS2L5LT
000040952062
0LL2HGE0DH0/
bLObH0THLE0D
0£0H081TIHH500
bEELYHGEFO0ET
LEOYH0THHE0D
501505050000
ogoboosn0sob
9160915246 L1
000051952062
0L92H4S0%%0L
HEOHHOIHHEDY
HE0HH0IH0Y0YH
HELLIHSEELLLT
HEOYHO0IHLE0Y
H01Hbe0H0000
000000005500
09TLHIEZLGLT
0006%03%£2052
06255t 0b50.L
HE0YH0150%0%
HE0HHOIHHEDY
HEELHGEL0000
HEHLHOTHHEDY
H0TH5£060000
00000000%50%
229981624641
0000519520462
0.L%2h5505504
HE0HL0IHHEDY
HSOH0TTHHEOY
HECLIHGETOHYHY
YSO0HH0TH050H
H0THH20H0000

ST9¢12824SL1
0000009¢20%2
09IEHGE0DH0L
50550150 C0b
HE05501HHE0Y

555550050000

6E050TTH0C00
H0T55£050000
0000000050
LG922028Z1SLT
000050952092
090£HSS0bH0L
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APOLLO 14 LM/ALSEP
CONTINUOUS DATA TAPES
71-008C-04A

Thig data set has been restored. There were originally 31 7-track,
800 BPI tapes written in Binary. There are four restored tapes. The DR
tapes are 3480 cartridges and the DS tapes are 9-track, 6250 BPI. The
original tapes were created on a 1130 computer and the restored tapes were
created on an IBM 9021 computer. The DR and DS numbers along with the
corresponding D numbers are as follows:

(d) D014019
(e) D013289

(£) D013924

: Read errors occurred in records 58,
of file 1.

: Read errors occurred in records 15,
D013384 : Read errors occurred in records 5, 7 of file 1.

. Read error occurred in record 1587 of file 1.

59, 421, 422, 424

270, 835 of file 1.

DR# DS# D# FILES TIME SPAN
DR0O0G267 DS005267 D0131e4 1 07/13/73 07/14/73
D013383 2 07/14/73 07/15/73
D013165 3 07/15/73 07/16/73
D013162 4 07/16/73 07/17/73
DO12771 5 07/17/73 07/18/73
D013166 6 07/18/73 - 07/19/73 (a)
D012770 7 07/19/73 07/20/73
D013161 8 07/20/73 07/21/73 (b)
DR0O05268 DS005268 D012768 1 07/21/73 07/22/73
D013286 2 07/22/73 07/23/73
D013288 3 07/23/73 07/24/73
D013287 4 07/24/73 07/25/73
D013526 5 07/25/73 07/26/73
D013385 6 07/26/73 07/27/73
D013%926 7 07/27/73 07/28/73
D013929 8 07/28/73 07/29/73 (c)
DR0O05269 DS005269 D013285 1 07/29/73 07/30/73
D014019 2 07/30/73 07/31/73 {d)
D013284 3 07/31/73 08/01/73
D012769 4 08/01/73 08/02/73
D013381 5 08/02/73 08/03/73
D013921 6 08/03/73 08/04/73
D013289 7 08/04/73 08/05/73 (e)
D013924 8 08/05/73 08/06/73 (f)
DRO05270 DS005270 D013927 1 08/06/73 08/07/73
D013384 2 08/07/73 - 08/08/73 (g)
D013928 3 08/08/73 08/09/73
D013923 4 0B/09/73 08/10/73
D014020 5 08/10/73 08/11/73
D013922 6 08/11/73 08/12/73 (h)
D013825 7 08/12/73 08/13/73
(a) D013166 : Read error occurred in record 2 of file 1.
(b) D013161 : Read errors occurred in records 21, 251 of file 1.
(¢) D013929 : Read error occurred in record 373 of file 1.




(h) D013922 : Read errors occurred in records 380, 381 of file 1.
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APQLLO 15

71-063C-01A

THIS DATA SET HAS BEEN RESTORED.

LM/ALSEP CONTINUOUS DATA TAPES

THERE WERE ORIGINALLY 31

9-TRACK, 1600 BPI TAPES, WRITTEN IN BINARY. THERE ARE FOUR

RESTORED TAPES.
TAPES ARE 9-TRACK,
IN TIME SEQUENTIAL ORDER.

360 COMPUTER AND WERE RESTORED ON A IBM 9021 COMPUTER.

6250 BPI.

THE DR TAPES ARE 3480 CARTRIDGES AND THE DS

THE ORIGIAL TAPES WERE NOT STACKED

THE ORIGINAL TAPES WERE CREATED ON AN IBM

DS NUMBERS ALONG WITH THE CORRESPONDING D NUMBERS AND

ARE AS FOLLOWS:

DR0O05256

DR005257

DR0O05258

DS005256

DS005257

DS005258

D012772
D012773
D012774
D013167
D013168
D013169
D0O13170
D013171

D013172
D013173
D013291
D013293
D013294
D013286
D013386
D013388

D013389
D013391
D013292
D013930
D014014
D013174
D013290
D013936

OO WK

@O~ WP

00 ~J Oy Ul b

07/24/73
07/23/73
07/21/73
07/16/73
07/13/73
07/19/73
07/20/73
07/17/73

07/15/73
07/18/73
07/28/73
07/27/73
08/01/73
07/22/73
08/07/73
08/01/73

08/04/73
08/02/73
07/14/73
07/25/73
07/26/73
07/29/73
07/30/73
08/03/73

THE DR AND

TIME SPANS

07/25/73
07/24/73
07/22/73
07/17/73
07/14/73
07/20/73
07/21/73
07/18/73

07/16/73
07/19/73
07/29/73
07/28/73
08/01/73
07/23/73
08/08/73
08/02/73

08/05/73
08/03/73
07/15/73
07/26/73
07/27/73
07/30/73
07/31/73
08/04/73

(a)
(b)
(c)
(d)



(a)

.

n g o R o Wt BN O TR

I/0
I/0

I1/0
I/0
I/0
1/0
1/0
1/0

DROQ5259

71-0638-0%A

ERRORS ON FILE 1, RECORDS,
ERRORS ON FILE 1,
962,
ERROR ON FILE 1, RECORD,
ERRORS ON FILE 1,
ERROR ON FILE 1,
ERROR ON FILE 1,
ERROR ON FILE 1,
ERROR ON FILE 1,

DS# DD# FILES TIME
DS005259 D013931 1 08/05/73
D013934 2 08/08/73
D013933 3 08/09/73
D013932 4 08/10/73
D013935 5 08/11/73
D013937 6 08/12/73
D013938 7 08/06/73
1286,1370
RECORDS, 5, 169, 170, 212, 259, 320,
1061, 1396, 1414
7
RECORDS, 651, 1015, 1267, 1372, 1492,
RECORD, 748
RECORD, 9720
RECORD, 116
RECORD, 169

08/06/73
08/09/73
08/10/73
08/11/73
08/12/73
08/13/73
08/07/73

383,

1523
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APOLLO 16

LM/ALSEP CONTINUOUS DATA TAPES

72-031

THIS DATA SET HAS BEEN RESTORED.

800 BPI TAPES WRITTEN IN BINARY.

C-01Aa

ORIGINALLY IT CONTAINED 30 7-TRACK,

THERE ARE FOUR RESTORED TAPES.

THE

DR TAPES ARE 3480 CARTRIDGES AND THE DS TAPES ARE 9-TRACK, 6250 RBPI.

THE ORIGINAL TAPES WERE CREATED ON AN IBM 1130 COMPUTER AND WERE RESTORED

ON AN IBM 9021 COMPUTER.

THE DR AND DS NUMBERS ALONG WITH THE

'CORRESPONDING D NUMBERS AND TIME SPANS ARE AS FOLLOWS:

DR#

DRO05414

DR0O0O5415

DR0O0O5416

DRO05417

(a) D0D12779 - REC.
(b) D013393

DS#

DS005414

DS005415

DS005416

DS005417

- REC.

Di

D012778
D013178
D013298
D012777
D013177
D013176
DQ013175
D012779

D012775
D013180
D012776
D013943
D013394
D013300
D013299
D014023

D013301
D013393
D013179
D013352
D013%945
D013527
D014022
D013944

D013335
D014021
D013%41
D013942
D01394¢
D013939

592, FILE 1
805 & 1460,

FILE 1

FILES

QO ] Ul W NP O ~] Ul WM

O ~J U Wb

U W

*

TIME SPAN
07/14/73 07/15/73
07/15/73 07/16/73
07/16/73 07/17/73
07/17/73 07/18/73
07/18/73 07/19/73
07/19/73 07/20/73
07/20/73 07/21/73
07/21/73 07/22/73
07/22/73 07/23/73
07/23/73 07/24/73
07/24/73 07/25/73
07/25/73 07/26/173
07/26/73 07/27/73
07/27/73 07/28/73
07/28/73 07/29/73
07/29/73 07/31/73
07/30/73 07/31/73
07/31/73 08/01/73
08/01/73 08/02/73
08/02/73 08/03/73
08/03/73 08/04/73
08/04/73 08/05/73
08/05/73 08/06/73
08/06/73 08/07/73
08/07/73 08/08/73
08/08/73 0B/09/73
08/09/73 08/10/73
c8/10/73 08/11/73
08/11/73 08/12/73
08/12/73 08/13/73

(a)
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